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(54) TWe: ACOUSTICAL AND THERMAL INSULATOR
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o
(57) Abstract: An acoustical and thermal insulator (10) in the form of a multilayer composite includes a first facing layer (12) such

as a heat reflective material layer, a polymer based blanket layer (14) and an insulation insert ( 16) encapsulated in the polymer based

blanket layer. The insulator may also include a second facing layer (22). The insulation insert is sized and positioned in the insulator

so as to provide extra thermal insulation at selected hot spots and/or extra acoustical insulation at high noise points of a vehicle to

which the insulator may be mounted.
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ACOUSTICALAND THERMAL INSULATOR

TECHNICAL FIELD AND INDUSTRIAL

APPLICABILITY OF THE INVENHON

5 The present invention relates generally to an acoustical and thennal insulator

which may be utilized to insulate an environment such as a passenger con:q>artment ofa

vehicle firom the heat and sound generated by mechanical components such as the motor,

drive train, suspension, tires and exhaust system of&at vehicle.

10 BACKGROUND OF THE INVENTION

It is well known in the art to provide acoustical and thennal insulators on an

automobile, truck or other vehicle in an ejBFort to protect and insulate the operating or

passenger compartment from the noise and heat generated by the mechanical equipment

of the associated vehicle. Toward this end, mats ofhigh temperature glass fibers have

15 been utilized, for example, (a) on the fire wall between the dashboard and engine

compartment and (b) along the floor pan ofthe vehicle between the passenger

compartment and the drive line and exhaust system. These materials provide heat

insulation which makes it possible to maintain cooler and more comfortable temperatures

in the operator/passenger compartment particularly during the summer months.

20 Additionally, these materials provide needed sound insulation, reducing or eliminating

various mechanical sounds ofthe motor, drive train as well as the suspension and tires as

the vehicle travels over the often rough and buinpy surface ofthe roadway.

Prior art examples ofheat and sound insulating materials, mats and panels are

found in a number ofpatents including U.S. Patents 4,948,660 to Rias et al., 5,283,1 1 1 to

25 Schlecker and S»633,064 to Ragland et al.

The Rias et al. patent discloses a heat and sound insulating panel including an

outer paint coating, a sheet ofglass fibers, an alununum film, a heat sealing film of

polyethylene and an insulating mineral fiber layer mat In the Schlecker patent, a multi-

layered composite is disclosed including awovm polyethylene^olypropylene mat, a

30 reflective layer ofaluminized polyester or polypropylene and an insulating layer ofnon-

woven batt ofinsulating tactile fibers including glass. The insulating layermay include a

scrim ofpolyester with the fibers ofthe batt needle punched into the scrim.

In both the Rias et al. and Schlecker references, the heat reflective foil is provided

1
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as an interior layer rather than an outer layer ofthe insulator or panel. This allows heat to

build up in at least the outer layers ofthe insulator or panel between the metallic fihn and

the heat source. This adsorption ofheat limits construction material selection to relatively

high melting point materials and reduces cooling efSciency ofthe surrounding

5 mechanical components. Over time this allows a greater transfer ofheat into the

operator/passenger compartment ofthe vehicle.

In the Ragland et al. reference, a heat barrier laminate is provided having a metal

layer adhesively bonded on one side to an insulating layer and on the other side to a flame

retardant layer. A second metal layer is bonded to the ottier side ofthe insulating layer.

10 While such an insulator provides very good thermal insulation^ it does not provide the

best acoustical insulation. Further, while good thermal insulation is provided, the use of

two metallic foil layers adds significantly to the cost ofmanufacturing the insulator or

panel. The two foil layers also tend to trap heat between the layers by reflecting heat back

and forth. This can limit the selection ofmaterials for tiie insulating layer to those with

15 higher melting points. For certain applications this may eliminate one from possibly

using a material with more desirable acoustical and/or thermal insulating properties.

Accordingly, a need is identified for an improved insulator or panel providing superior

acoustical and thermal insulation properties at a reduced overall manufacturing cost.

20 SUMMARY OF TEIE INVENTION

In accordance with the purposes ofthe present invention as described herein, an

improved acoustical and thermal insulator is provided. That insulator comprises a multi-

layer composite including (a) a first facing layer such as a heat reflective material layer,

(b) a polymer based blanket layer and (c) an insulation insert encapsulated by the polymer

25 based blanket layer and ttie heat reflective material layer. In use o^ a vehicle, the

insulator is mounted with the first &cing or heat reflective layer closest to the heat source

so that the heat is reflected away from the passenger compartment without allowing it to

be adsorbed by the insulator. Accordingly, the heat reflective material layer also protects

the remaining portions ofthe insulator including the fiber blanket layer fiom high

30 temperatures. Consequently, materials with relatively lower melting points but strong

thermal and acoustical insulating properties may be selected for the polymer based

blanket layer so as to more effectively insulate the passenger compartment firom

mechanical and road sounds and/or vehicle heat sources. In certam areas and particularly

2
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those adjacent high tentperature heat sources such as the catalytic converter ofthe exhaust

system, the insulator includes a highly efScient thermal insulation insert Such an insert

provides extra heat protection at the 'liot spots" in order to ensure adequate thermal

insulation and the greatest possible comfort level for the passengers in the vehicle

5 operator/passenger conq)artmciit.

More specifically describing the invention, the heat reflective material layer may

be a metallic foil ofaluminum or other heat reflective metal. The metallic foil has a

thickness between substantially 0.5-5.0 mil depending upon the tonp^-ature, durability

and structural requirements ofthe particular application. That metallic foil may also

10 include a reinforcement for extra strength and durability. Reinforcement may take the

form ofscrims, fibrous mats and fibrous webs. A strong material such as fiberglass may

be used.

The polymer based blanket layer primarily functions to provide both thermal and

acoustical insulation so as to provide a relatively noise free and more comfortable

15 passengCT compartment for the convenience and satisfaction of the vehicle operator and

any passengers. The polymer based blanket material may also be molded to include a

relatively high density section and a relatively low density section. The high density

section acts as an outer skin to protect the polymer based blanket layer from being torn,

cut or damaged during the process of installing the insulator on the vehicle. Further, since

20 the insulation insert is encapsulated in the polymer based blanket layer, it is also protected

by this thick high density outer skm.

The polymer based blanket material may be made from any polymer exhibiting

the necessary tiiermal and acoustical properties required for the particular application.

Possible materials include polyester fiber mat and other fibrous materials such as

25 polyolefins, polyethylene, cotton shoddy, nylon, rayon, acrylic, natural fibers (for

example, kenaJ^ hemp) and combinations thereofwith or without melt blown microfibers.

The insulation insert is selected &om a ffoup ofmaterials consisting offiberglass,

high-temperature foam, polymer based blanket material, natural fiber based blanket

material and combinations thereof When the insert is utilized for thermal insulation of

30 hot spots it is important to select materials that do not smoke when closed to

temperatures as high as for example, 450TF (232**C).

For most supplications, it is desirable to position tiie insulation insert in the fiber

blanket layer at selected locations such as adjacent significant heat sources such as a
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catalytic converter. This allows the best thermal shielding ofthe heat source while

mininuzing the amount ofthe more expensive themal insulation insert material necessary

to make the insulator.

In accordance with yet another aspect ofthe present invention, the insulatormay

5 include a second facing layer. That second facing layer may include a scrim for added

strength and tear resistance. The second facing layer may be selected firom a group of

materials consisting ofpolyester, polypropylene, rayon, nylon, glass, a metal foil and

combinations thereof Either or both ofthe first and second facing layers may be treated

with a fire retardant, a biocide and/or a colorant to provide additional desired properties.

10 Still further, the first &cing or heat reflective material layer includes a heat

activated adhesive to secure the layer to the fiber blanket layer. A similar heat activated

adhesive may be provided for securing the second facing layer to the fiber blanket layer.

The heat activated adhesive is selected firom a group ofmaterials consisting of

thermoplastic sheet, thermoplastic web, hot melt, latex and heat activated resins

15 appropriate for the intended purpose.

The following description shows and describes several embodiments of this

invention sunply by way of illustration of some ofthe modes best suited to carry out the

invention. As it will be realized, the invention is capable of other different embodiments

and its several details are capable ofmodification in various, obvious aspects all without

20 departiag fi-om the invention. Accordingly, the drawings and descriptions will be

regarded as illustrative in nature and not as restrictive.

BRIEF DESCRIPTION OF THEDRAWING

The accompanying drawing incorporated in and forming a part ofthe

25 specification, illustrates several aspects ofthe present invention and together with the

description serves to explain the principles ofthe invention. In the drawing:

Fig. 1 is a cross sectional view ofa first embodiment ofthe acoustical and thermal

insulator ofthe present invention iocluding a heat reflective material layer, a fiber blanket

layer and a thermal insulation ins^ encapsulated by the heat reflective layer and the fiber

30 blanket layer shown overlying a heat/sound source;

Fig. 2 is a cross sectional view ofan alternative embodiment ofthe insulator ofthe

present invention including the three layers shown in Fig. 1 and an additional &cing layer;

and

4
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Fig. 3 is a detailed top plan, cutaway view ofthe insulator showing the fiber

pattern ofthe scrim reinfonnng the heat reflective layer.

Reference will now be made in detail to flie present preferred embodiments ofthe

mvention, examples of^ch are illustrated in the accompanying drawing.

5

DETAILED DESCRIPnONAND PREFERRED

EMBODIMENTS OF THE INVENTION

Ref^ence is now made to Fig. 1 showmg a first embodiment of the acoustical and

thermal insulator 10 ofthe present invention. The insulator 10 comprises a multilayer

10 composite including a first £acing layer such as a heat reflective layer 12, a polymer based

blanket layer 14 and an insulation insert 16 that is encs^sulated by the heat reflective

layer and the polymer based blanket layer.

The first facing layer 12 may be made firom polyester, polypropylene, rayon,

nylon, glass and any combination thereof. In applications requiring superior heat

15 insulative characteristics, the facing layer 12 may be formed from a heat reflective

material such as a metallic foil (for example, aluminum or other heat reflective metal).

Where a metallic foil is used foil thickness is generally in the range of 0.5-5.0 mil. In

most explications, a foil thickness ofbetween substantially 0.5-2.0 mil (for example, 1.0

mil) is used. The thickness selected is based upon the temperature, durability and

20 structural requir^ents ofthe particular product application.

The first facing layer 12 may be reinforced or non-reinforced. Remforcements 1

8

are included to add durability and stmctural integrity. Reinforcements may take the form

offibrous scrims, fibrous mats or fibrous webs. For many ^plications, the reinforcement

18 is made torn a relatively strong fib^ such as fiberglass. Typically, glass fiber threads

25 are arranged in a criss-cross pattem. The number ofthreads per inch can be adjusted to

provide the desired product properties. The fiber reinforcement strands are regularly

spaced across the web and cross*web directions ofthe folL Typically, spacing patterns

include but are not limited to 4x4 (four strands per inch (2.54 cm) in both directions), 3x3,

2x2, 4x2 and 3x2. Typical patterns are rectangular and diamond (note reinforcem^t 18

30 shown in Fig. 3). The strands may be materials other tiian glass which provide the desired

properties (for example, polyester).

Still finther alternative reinforcement materials for the foil layer 12 mclude but are

not limited to glass mats, polymer mats and blended mats. The reinforcement 18 may be
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preattached to fhe metallic foil. Alternatively loose laid leinforcemeatinay be utilized In

most applications, the foil layer reinforcement 18 provides improved tear resistance,

strength and/or acoustical insulating properties. However, in many applications, it should

be s^reciated that no reinforcement is necessary.

5 The first facing layer 12 (reinforced or non-reinforced) is attached to the polymer

based blanket layer 14 and/or the insulation insert 16 by means ofa heat activated

adhesive 20. The adhesive 20 utilized may be a thermoplastic sheet or thermoplastic web

material that tends to melt and flow at temperatures between 200*'F-350'*F (93*^0-177°C).

Adhesives 20 ofthis type are desirable because ttiey can be activated during the molding

10 phase ofproduction. Besides thennoplastic sheets and webs, adhesives 20 such as hot

melts, latex and various heat activated resins may be utilized. The adhesive 20 may be a

separate layer as illustrated or the adhesive may already be attached to the first facing

layer 12 in a dot matrix (that is, uniform) or sintered (that is, random) pattern.

The polymer based blanket layer 14 must exhibit the thranal and acoustical

1 5 properties necessary for the finished product to perform to the reqxxirements of its

particular application. Generally, the polymer based blanket layer 14 is made &om

polyester fiber mat or a polyester fiber mat blend. Other materials that my be utilized

include polyolefins, polyethylene, cotton shoddy, nylon, rayon, acrylic, natural fibers

(for example, kenaf, hemp) and combinations thereofwith or without melt blown

20 microfibers. Such mats generally have a density ofbetween 25-200 g/f^ (0.27-2. IS

kg/m^) and more typically 50-150g/ft? (0.54-1.62 kg/m^ and still more typically 75-125

g/fi? (0.81-1.35 kg/m^.

The insulation insert 16 is provided to fiimish extra thermal and/or acoustical

insulation over sources ofhigh heat and/or high sound commonly associated with various

25 operating systems ofthe vehicle (note positioning ofins^ 16 adjacent heat/sound source

H shown in Figs. Iand2). Materials that may be used for the insert 16 include but are

not limited to fiberglass, high tCTiperature foams, polymer based blanket products and

natural fiber based blanket products. In order to reduce the thickness or bulk oftiie

insulator 10, increase its flexibility for ease ofinstallation and also lower production

30 costs, the insert 16 is sized and positioned in the insulator at one or more selected

locations only in order to provide shielding of (a) heat sources which produce hot spots

requiring extra thranal protection and/or (b) sound transmitting or generating components

that are sources ofstrong sounds which might otherwise annoy the operator and
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passengers ofthe vehicle.

For many applications, strong thermal msulating properties are an essential

characteristic ofthe insert 16. For these ^plications, the material utilized for the insert

16 must not produce smoke when exposed to tenq)eratures as high as 4S0^F (232^C).

5 Materials such as fiberglass and some higher temperature foams are ideal for such an

application. Layered composite materials may also be utilized. Even a secondary layer of

foil or like heat reflective material may be utilized as long as the material is capable of

dissipating heat and/or acoustical energy fbom localized areas in the insulator 10.

A second embodiment ofthe present invention is shown in Fig. 2. Like the first

10 embodiment shown in Fig. 1 , this embodiment ofthe thermal insulator 10 includes a first

facing layer 12, a polymer based blanket layer 14 and an insulation insert 16 of the type

previously described. The first facing layer 12 is attached to the polymer based blanket

layer 14 by an appropriate adhesive 20 of the type described. Additionally, this

embodiment includes a second facing layer 22.

15 Second facing layer 22 provides a smooth durable surface for mounting the

insulator 10 against a vehicle component such as a fire wall, fender well, drive shaft

tunnel or passenger compartment floor pan. A number ofreadily available materials may

be utilized to construct the second facing 22. Such materials include polyester,

polypropylene, rayon, nylon, glass, metal foil and any combinations thereof (for example,

20 polyester and rayon). Bofli the first and second fiunng layers 12, 22 may also be treated to

provide enhancement ofdesirable properties. Accordingly, the facing layers 12, 22 may

be chemically treated, for example, with moisture barriers, flame retardants, biocides and

colorants (for example, dark gray or black). The second facing layer 22 may have a

weight of 0.25 to 3.0 oz /yd' (0.008-0.102 kg/m^ (for example, 1.25 oz/yd' (0.042

25 kg/m%

While not specifically shown in Fig. 2, the second facing layer 22 may be

reinforced with a scrim ofa type similar to that described above with respect to flie heat

reflective layer 12 provided in the Fig. 1 embodiment Appropriate adhesives 24 for

securing the scrim and second &cing layer 22 together and to the polymer based blanket

30 14 include thermoplastic films andwebs ofpolyethylene, polypropylene, polyester,

polyamides and combinations thereof The adhesive 24 may be a separate layer or akeady

attached to the &cing layer 22 in a dot matrix (that is, uniform) or sintered (that is,

random) pattern. Alternatively, a hot melt adhesive or a latex adhesive may be utilized.



wo 02/02318 PCT/USOl/19902

As should be furrier appreciated from viewing Fig. 2, the polymer based blanket

layer 14 includes a relatively high density outer skin section 26 and a relatively low-

density itmer section 28. The hig^ density section 26 provides a tough outer *'crust"

which functions to protect the blanket layer 14 from damage both during installation on a

5 vehicle as well as after it is in place. The low density inner section 28 provides enhanced

insulative properties which better shield undesirable heat and noise from the

operator/passenger compartment ofthe vehicle upon which the insulator 10 is mstalled.

Ofcourse, other high density section and low density section layered arrangements may

be provided strictly depending iq>on what is most impropriate for a particular application

10 (for example, a low density layer sandwiched between two high density layors). Multiple

density layering ofthe blanket layer 14 is made possible using various forming and

molding techniques including using cooperating platens or rolls at differing temperatures

and/or layers ofpolymer materials having differing melting points.

In accordance with yet another aspect of the present invention, the thermal

15 insulation insert 16 in the insulator 10 shown in Fig. 1 is fully encapsulated between the

first facing layer 12 and the polymer based blanket material layer 14. The thermal

insulation insert 16 in tiie insulator 10 shown in Fig. 2 is fully encapsulated within the

polymer based blanket layer 14. By encapsulating the insert 16 in this manner, any dust

released by the insert during bending and manipulating ofthe insulator 10 diuing

20 installation on a vehicle is trapped in the blanket layer 14, There the dust is prevented

from contacting the installers and causing possible skin irritation. Thus, conveniCT.ce as

well as comfort and ease ofhandhng are greatly enhanced.

Generally, any embodiment ofthe insulator 10 ofthe present invention may be

manufactured in accordance with the following process. The polymer based blanket

25 material 14, made iip ofone or more layers ofmaterial having the same or differing

softening temperatures, (for example, a VersaMat 4000 polyester blanket of

approximately 100 g/fi^ (1 .076 kg/m^)) is cut to desired size. The thermal insulation insert

16 and the first facmg layer 12 are also cut to the desired dimensions. Ifa second facing

layer 22 is requked, it too is cut to desired si2;e. The layers 12, 14, 16 and 22 (ifpresent)

30 are ttien all brought together with the insulator insert or inserts 16 positioned in the proper

location relative to the blanket layer 14. The composite structure including flie first facing

layer 12, polymer based blanket layer 14 and insulation insert 16 (and second fricing layer

22) are then preheated to a temperature that allows the composite to be molded and that

8
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activates fhe appropriate adhesive 20 and 24. The composite structure is then placed into

the mold and molded into a desired shape. The finished part or insulator 10 cools and sets

and then is r^oved fix>m the mold The msulator 10 may be trimmed to size during the

molding process or after molding. Ofcourse, the insulator 10 could also be produced in a

5 continuous process.

The insulator 10 is relatively easy to install on a vehicle. The msulator 10 is

relatively light weight andmay be easily manipulated with bending or folding into a

mounting position such as against the floor pan ofthe vehicle passenger compartment.

There the insulator 10 may be mounted in positionby mechanical ^steners, adhesives or

10 the like in accordance with approaches known well in art.

The foregoing description ofa preferred embodiment ofthe invention has been

presented for purposes of illustration and description. It is not intended to be exhaustive

or to limit the invention to the precise form disclosed. Obvious modifications or

variations are possible in light ofthe above teachings. For example, while the insulator

15 10 of the present invention is described for use as an automotive insulator, it should be

appreciated that it is appropriate for other applications requiring acoustical and/or thermal

insulative properties such as in appliances (for example, dishwashers, clothes dryers,

rejBrigerators and fireezers) and in commercial and residential sound proofing for buildings.

The embodiment was chosen and described to provide the best illustration ofthe

20 principles ofthe invention and its practical application to thereby enable one ofordinary

skill in the art to utilize the invention in various embodiments and with various

modifications as are suited to the particular use contemplated. All such modifications and

variations are within the scope ofthe invention as detennined by the appended claims

when interpreted in accordance with the breadth to which they are fairly, legally and

25 equitably entitled.

9
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WHAT IS CLAIMED IS:

1 . An acoiistical and thermal insulator (1 0), comprising a multilayer

composite including (a) a first &cing material layer (12), (b) a polymer based blanket

5 layer (14) and (c) an insulation insert (16) encapsulated by said heat reflective material

layer and said polymer based blanket layer.

2. The insulator ofClaim 1, wherein said first facing layer (12) is constructed

firom a heat reflective metallic foil having a thickness ofbetween substantially O.S-S.O

mil.

10 3. The insulator ofClaim 2, wherein said metallic foil includes a

reinforcem@Qt (1 8).

4. The insulator of Claim 3, wherein said metallic foil reinforcement (18) is

selected from a group ofmaterials consisting ofa fibrous scrim, a fibrous mat and a

fibrous web.

15 5. The insulator ofClaim 4, wherein said reinforcement (18) is made firom

glass fiber threads arranged in a criss-cross pattem.

6. The insulator ofClaim 1, wherein said polymer based blanket layer (14) is

selected firom a group ofmaterials consisting ofpolyester, polyolefin, polyetihylene,

cotton shoddy, nylon, rayon, acrylic, natural fibers including kenafand h^p, and

20 combinations thereofwith and without melt blown microfibers.

7. The insulator of Claim 1, wherein said polymer based blanket layer (14)

includes a relatively high density section (26) and a relatively low density section (28).

8. The insulator ofClaim 1, wherem said insulation insert (16) is selected

firom a group ofmaterials consisting of fiberglass, foam, polymer based blanket material,

25 natural fiber based blanket material and combioadons thereof.

9. The insulator ofClaim 1, wherein said insulation insert (16) is positioned

only at selected locations in said insulator (10) to provide shielding ofheal/sound sources.

1 0. The insulator ofClaim 1 , further including a second facing layer (22).

1 1 . The insulator ofClaim 10, wherein said second facing layer (22) includes a

30 scrim.

12. The insulator ofQaim 10, wherein said second facing layer (22) is

selected fiiom a group ofmaterials consisting ofpolyester, polypropylme, rayon, nylon,

glass, metal foil and mixtures thereof.
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1 3 . The insulator ofClaim 1 1 , wherein said first facing layer (12) and/or

second facing layer (22) is treated with a fire retardant, a biocide and/or a colorant.

14. The insulator of Claim 1, wherein said first feeing layer (12) includes a

heat activated adhesive (20) to secure said first facing layer to said polymer based blanket

layer (14).

15. The insulator ofClaim 12, wherein said heat activated adhesive (20) is

selected fiom a group ofmaterials consisting ofthermoplastic sheet, thermoplastic web,

hot melt, latex and heat activated resins.

16. The insulator ofClaim 10, where said second feeing layer (22) includes a

heat activated adhesive (24) to secure said second feeing layer to said polymer based

blanket layer (14).

17. The insulator ofClaim 16, wherein said heat activated adhesive (24) is

selected from a group ofmaterials consisting ofthermoplastic sheet, thermoplastic web,

hot melt, latex and heat activated resins.

11
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